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The Assessment of Nutrition
By JAMFS DEENY, M.D., B.SC., D.P.H., M.R.C.P.I.
Lurgan
NUTRITION might well be regar-ded as the Ciniderella of the sciences; but wilihin
recent vears people have come to treat it with incr-easing respect. After all, food-
stuffs are only produced to provide niourishment, and the average man spen(ds
almost half his wvorking hours earning moniey with which to btuy food. As a result
of this increased interest, food, and its relation to health aned disease, is now beiing
more closelv studied.
Nutrition has been defined bv Sir George Newmanl as "Tlhe total well-beingc
ancd right funictioning of the whole body." Mlagee2 quotes Cathcart, wNho terms
it a state of "eutrophia" rather than "eusitia," i.e., a state of "well-nourishedness"
rather than one merely of "well-fedniiess." Sir John Orr3 suggests, "'a state of
206well-beiing, such that no improvement could be effected by an change in diet." On
the contrary, Harris4 describes malnutrition as "a departure from optimal health,
caused by the use of food, inadequate in quantity or quality."
In assessing nutrition, some compare the individual with the average or normal;
i.e., a standard drawn up from the examination of unselected groups. In this
respect, Akroyd quotes R. Bensaude and J. Ch. Roux -"It is unlikely that there
exists a normal human type, all variations from which, either pathological,
mechanical, or chemical, could be considered as abnormal." There are others who
prefer the "optimum," or a standard derived from examination of selected groups
who reach a high level of physical development. Actually, there should be a
personal standard for each individual, ancl in assessing the state of nutrition, it
should be considered whether any improvement in health would be effected by a
change in diet. This is the only true standard to adopt.
Methods used in assessing nutritioni fall into three main groups
(1) The body is measured, and by the application of certain mathematical formule
or indices, figures derived which, when compared with standards, give information
on the state of nutrition.
(2) By clinical examinationi, and( a formation of the conception of the nutritional
state, based on the observation and experience of the physician.
(3) By the application of more specialised tests of a physiological nature.
SOMATOMETRIC MIETHODS.
Formerly it wvas thought that measurements of height and weight, wvhen corrected
for age, would be enough to determiinie the exact state of nutrition. \While they
may serve to detect gross malnutrition, they neither reveal cases of a less marked
degree nor (lo they give information concerning the cause of the condition.
Elaboration of these measurements, in an attempt to improve the results, has led
to a multiplicity of formuke, some very ingenious, but all tending to become more
and more complicated. TIhese are generally based on tables of averages, or on
"normal" measuremenits, w%xhich are not universally valid. Sometimes they have
no physiological foundation, and are often inaccurate. They may be used effectively
as "screens" or sieves to eliminate from a group persons who have measurements
below the normiial. These can then be examined clinicallv and physiologically to
determine the cause and degree of malnutrition.
Huws Jones5 attempted to compare the efficiency in screening of the principal
indices. He took 183 boys aged 9 years from poor elementary schools in Liverpool.
He divided them into five nutritional groups, labelling them: 5, excellent; 4,
normal; 3, slightly subnormal; 2 and 1, ba(l. Two tests were then applied.
(1) If an inidex is appliedi to a group of boys, how many must be screened for
examination to ensure the selection of every boy of grade three or below? i.e.,
how many boys will the index reject, an(d howT manyv tinder-nourished boys will be
in the rejected group? Obviously the more efficient the index the smaller the total
tnumber of boys screened, to ensure the selectiotn of every boy required.
207(2) If a group of boys were arranige(l in order of nutritiol, according to a
particular index, and the lowest thirty per cent. examrined thirty per cent. was
considered the most convenient percentage-as theoretically the least Nvell
nourished, how many boys of grade three or below wouldl be found amongst them?
The more efficient the index, the greater number of ill-nourished boys will be
included.
rable A gives a fair idea of the number and complexity of these incdices. As a
result of this comparison, Tuxford's index can be seeni to be the most effective.
Iables of average weights and heights are not universally valid. In collabora-
tioi with H. S. Booker, I ma(le an investigation of a group of male workers in
Northern Ireland, and found an almost complete lack of correlation between height
and weight.
An attempt lhas been made to obviate the ulse of this form of standard in the
A.C.H. Intdex of Franzen and Palmer6. Measurements of arm-girth, chest-
depth, and hip-width are used to produce a factor, which shows the relationship
of soft tissues to body-build. It is of use only wlheni applied to large numbers and
when a factor peculiar to the race or type has been established as standard. It
has beeni successful in U.S.A., South Africa, and India7. Ashcroft8 in England
found the results given by this method-wlhen employed on aclults were confirmed
clinically.
Cl INICAL EXANIINATION.
Experience has shown that malnutrition, prolonged for any considlerable time,
prodluces changes in the body which may be recognised clinically. WN hilst special
training and experience in this type of work facilitates assessment, careful clinical
examiination is alw.avs essential. It is importaint to (listinguish malnutrition of
exogenous or dietary type, from endogenous,. caused by some pathological lesiotn.
Attention should be paid to history of recent or past illness, reports from
teachers, employers, parents, etc.; and to informationi on home, school, or working
conditions. The following should be observed::Weight, height, general appear-
ance, facies, posture, carriage, condition of mucosa£, hair, skin, and nails;
subcutaneous fat, muscular development, colour and condition of skin, brightness
of the eyes, mental alertness, teeth, guims, and tongue papillw. Deficiency in
certain food factors is shown by presence of such signs as :-Follicular hvper-
keratosis, blepharitis, phlyctenular keratitis, xerosis, Bitots spots, angular
stomatitis, hemeralopia, conjunctivitis, dental defects, frontal bossing, rib-beading,
pigeon-chest, knock-knee, bow-leg, etc.
Different observers stress certain points in assessing nutrition. In the adult,
the tension, condition, and colour of the skin, especially when considered in relation
to the amount of subcutaneous fatty tissue present, seems to me to be the most
valuable indication of absence of protective foodstuffs from the diet. Among adult
workers, I have noticed that malnutrition is often accompanied bv a peculiar
"darkening" of the face, lack of body hair, and smoothness of the skin.
Just as somatometric and physiological nmethods are objective in nature, clinical
examination is subjective, and so discrepancies-duLe to the different standards of
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Fig. 1.
Appearance of median furrow. Normal
posture, note continuity of furrow. The
only defect is, perhaps, that line is a
little too sinuous.Phi otogra phis frm Prof. Car/ O itz )slo.
X4-X
Fig. 2.
Arrow shows break in median
furrow; same applies to child on
right, only condition is not so
marked.
Fig. 3.
Stance of A and B defective. Arms
are not held vertical. Thorax does
not lift sufficiently to enable arms
to assume correct position. C,
correct posture.normality adopted by examiners-are frequently found. In England, to avoid these
errors the Dunfermline9 scale is used. In it subjects are divided inito four
groups, as follows:-
(1) General condition: excellent.
(2) General condition: good.
(3) General condition : requiring supervision.
(4) General condition: requiring treatment.
Von PirquetlO has evolved the Sacratama Index with the idea of standardising
values and recording findings. He takes four criteria, which he codifies with the
initial letter of a Latin word.
(1) Blood content of skin: SaIiguis.
(2) Condition of subcutaneous fat: Crassitudo.
(3) Skin tension: Turgor.
(4) Muscle condition : MIusculus.
He uses the five vowels to distinguish the condition
I very pronounced.
E pronounced.
A normal
0 inadequate.
U quite inadequate.
From this he can make a word descriptive of all four conditions and applicable
to each case, i.e., sacratama is normal in every respect; socrotomo is inadequate
in every respect; sicretomu is ver) pronounced blood content of skin, pronounced
subcutaneous fat, inadequate skin tension, and very inadequate muscle. Attempts
have also beeni made to express skin, subcutaneous, and muscle con(litions ill
numerical terms.
C. Schiotz of Osloll recommends photographv as a means of recording
nutrition, and also draws attention to the sign of the dorsal median furrow.
Knudsen was first to describe this condition, and claimed that a break or undue
sinuousness in the dorsal median furrow was a sign of defective nutrition. This
sign appears to depend upon the normal relationship of spinal to thoracic
muscles under the influence of properly balancrd diet. In carrying out this test,
the arms must be held vertically above the head. The accompanying photographs
illustrate Knudsen's sign, and the' importance of this point (see figs. 1, 2, and 3).
Generally, clinical estimation is still in an unsatisfactory state. The absence of
any objective standards, failure to detect early or border-line cases, and lack of
any efficient system of recording, combine to give inaccurate and unreliable results.
PHYSIOILOGICAL METHODS.
These are in two groups:-
(1) Tests intended to reveal deficiencies in certain dietary components, whose
absence produces specific disturbances in the body.
(2) Tests to show impaired body function, which may have indirectly been caused
by malnutrition.
209Of the first group of tests-commonly known as the "specific tests"-it is
mainly in the detection of deficiency of "protective foodstuffs" that they are of
value. Only one or two of these tests are truly specific; yet they fulfil an important
function, in revealing conditions of deficiency where malnutrition has not as yet
become sufficiently pronounced to be clinically recognisable.
Harris (4) gives the following list of specific tests for partial deficiency
Vitamin A-Dark adaptation-Blood analysis; liver analysis post-mortem.
Vitamin B-Uritne (saturation) test-Vitamin B in blood.
XVitamin C-Urine (satiurationi) test-Blood analysis; capillary fragility test.*
Vitamin D-Blood phosphatase test-Blood P and CA; bony deformities.*
Iron (nuttritional anceinia) hzuinoglobin estinzation.
Calciutn-t-Spastnophilia (electrical test).
* For (letecting advanced deficiency.
NOTE.-The more important methods are shown in italics.
CONSIDERAT'ION OF THESE TESTS.
VITAMIN A.
(1) Dark Adaptatiotn 7Test.-This test is based on the fact that vitamin A is found
in large amounts in the retina, and is thought to play an important part in the
reversible conversion of the retinal visual purple into its leuco deriviative. Various
forms of (lark adaptation test arc described.
(a) Edmunds12-After dark adaptation, the subject vieas-through Ischerniing
glasses letters ranging from black on a white background-in a scale of pro-
gressive extinction-to a faint grey. Visual acuity is determined by the number
of letters read in varying intensities of light and regulated by the Tscherning
glasses worn.
(b) Jeans and Zentmire13 have modified the Birch-Hirschfeldt apparatus. In
their test, an iris diaphragm and Goldberger-smoked screen control a beam of
light, wrhich through a perforated plate gives five luminous points. The subject
first has his visual purple bleached by a bright light. The time taken to obserxe
three luminous points is noted. After a period of dark adaptation the time is again
measured. Ihe rapidity with wlhich adaptation takes place is affected by vitamin
A deficiency.
(c) Friedrichsen anid Edmund14 have described a test based oIn the minimum
reflexibility (MR), i.e., the smallest light irritation capable of producing reflex
movement in a child's eye, after it has been half an hour in the dark.
(d) \VXessely's method15 depends on examining the reflecting pow-er of the
cornea. Vitamin A deficiency impairs the optical properties of the cornea, so that
the reflection of a beam directed on it from a standard source of light is defective.
(e) M\utch and(l Grifliths16 have adapted Edmund's test, and have rendered it
more objective. It is much simpler, and can be used for large-scale investigations.
The theory concerned in dark-adaptation tests for vitamin A deficiency seems
satisfactory; but on carrying out tests with Mutch and Griffiths apparatus, I have
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r- uobserved phenomena which, while they may not affect results, go to show that
other factors are involved besides the visual purple reversible chemical reaction.
(2) Post-mortem analysis of vitamin A contained in liver-of accidental surgical
emergency deaths-has been carried out by means of a colorimetric method17.
(3) Estimation of vitamin A in blood has little diagnostic value.
VITAMIN B.
(1) Estimation of vitamin Bi in urine by the chemical method of Karrer18,
Pyke19, and Westerbrink are simple and accurate,
(2) Meiklejohn2O has applied Schopfer's test in estimation of vitamin B in
blood. The growth of a mould (Phycottmyces Blakesleaanus) has B as a specific
catalyst. This method is thought to have further possibilities.
VITAMIN C.
Normally vitamin C (ascorbic acid) appears in the urine when the serum content
is over 1 mg. per 100 c.c. In scurvy the resting serum ascorbic acid is low. In
the normal person a dose of 600 mg. of ascorbic acid is followed by a rise above
1 mg. per 100 c.c. blood, and the appearance of vitamin C in the urine. In scurvy
only a slight rise occurs after 600 mg.; but with repeated doses of this quantity,
the serum content rises in step-ladder fashion, until the threshold value is exceeded,
and ascorbic acid appears in the urine. Methods used for analysis of vitamin C
in blood:-
(1) Redox dye 2 :6 dichlorophenolindophenol, which is also very convenient in
urine analysis.
(2) Lund and Lieck's21 depends on the decolourisation of methylene blue in
the presence of strong artificial light.
(3) Capillary resistance test of Gbttlin22 depends on the fact that deficienc)
in vitamin C causes fragility of the walls of capillary vessels. The number of
petechiae appearing on the surface of the arm, after a tourniquet has been applied
and maintained at a standard pressure, are noted. For accurate results, if petechiaz
appear, vitamin C should be taken; the test performed later and the results noted.
(4) Portnoy and Wilkinson23 have recently described an intradermal test for
for vitamin C deficiency, using the redox dye.
VITAMIN D.
(1) Estimation of blood phosphatase-first described by Smith24-is an
accurate and sensitive test for active rickets.
(2) Blood analysis for calcium and inorganic phosphate can also be carried out.
(3) Radiological tests on long bones.
Iron.-Hwmoglobin estimation by (1) Haldane, (2) Dare, (3) Tallquist methods.
Calciuim.-Hyperexcitability to electrical stimulus.
Proteirns.-The International Conference on Nutrition of the League of Nations,
recommended estimation of the total nitrogen, as being likely to give a
212accurate indication of total n-itrogen intake of the diet. Unfortuniately, it requires
a twenty-four sample of the urine, which is not always easy to obtain.
(2) the physiological tests of functionis liable to be affected by nutrition.
TIhese are many, and include measurements of muscular, respiratory, circulatory,
digestive, endocrine, nervous, and urinarv s% stems. Particular attention has
recently been paid to basal metabolic rate and blood analysis.
Suitable prominence should be given to Magee2, who has developed this form
of nutritional assessment. He regards functional efficiency as the true test of
nutrition, and has therefore devised a test, based upon the power of the lumbar
pull on a special dynamometer. Cathcart26 in confirmation of this has found that
in nincty per cent. of public school boys the lumbar pull bears a constant ratio
to body-weight. Further tests of similar type have been devised by Woolham27,
and are based on vital capacity.
Ows!ing to the impossibility of excluding factors other than nutrition, these tests
have not entered much into general use. There is no doubt that it is along lines
such as these that the solution of the problem of nutritional assessment wvill be
foutnld.
CONCLUSION.
he means of assessing nutrition are still inadequate. There does not exist any
single physiological test or clinical method which can accurately gauge the
nutritional state. At present this can only be determined by ascertaining the
arnount of money spent and the kind of food bought, and comparing them with
standards which are known to be necessary to promote well-being. It is imperative
that more thought should be given to this problem. It affects us largely in Northern
Ireland, as the people of this area are known to experience a greater amount of
sickness than elsewhere in the British Isles. This is undoubtedly due to the fact
that during the past hundred years the working population of our cities and towns
have been existing on diets so deficient that it has been impossible for them to
maintain good health. Vhen the amount of food exported yearly from Ulster is
considered, the extent of the tragedy becomes apparent.
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CASE REPORT
A CASE OF CARBUNCLE OF THE KIDNEY,
WITH PERINEPHRITIC ABSCESS AND INTESTINAL
OBSTRUCTION
BY G. R. B. PURCE, M.C., M.B., M.CH., F.R.C.S.EDIN., AND J. C. ROBB, M.D., M.CH.
From Down Coulnty Infirmary.
THIS patient-male, aged 20 years-suffered from recurrent attacks of boils from
January till June, 1936. About June, 1936, he began to feel "out of sorts"-loss of
appetite, lethargy, and occasional "sweats." He was examined medically, for the
first time, at the end of July, 1936. His symptoms at that time suggested one of
the typhoidal infections. No pain or tenderness of any kind could be elicited in
either costo-vertebral angle. The urine and blood were sterile on culture. The
\Vidal reaction was negative on three occasions. The white blood count was 13,000.
Eventually on 24th August tenderness over the left renal angle was determined,
he was admitted to hospital, and on 27th August a perinephritic abscess was
opened and drained. Pus showed staphylococcus aureus on pure culture. He left
214